Lovastatin, a cholesterol biosynthesis inhibitor, inhibits the growth of human H-ras oncogene transformed cells in nude mice.
Post-translational modification of oncogenic p21ras proteins with farnesyl, a lipid intermediate in cholesterol biosynthesis, is required for p21ras membrane association and for the ability of p21ras to transform cultured cells. We have tested the ability of lovastatin, a specific inhibitor of cholesterol biosynthesis, to inhibit the growth of ras oncogene-transformed cells in vivo. Balb/c mouse 3T3 cells, transfected with H-ras oncogene from human EJ bladder carcinoma, were highly tumorigenic in nude mice. Immunoprecipitation studies with transformed EJ cells showed that lovastatin (1-100 microM) inhibited p21ras membrane association in a concentration-dependent manner and that a 10 microM concentration reduced the amount of p21ras bound to the membrane by 50%. Lovastatin also inhibited EJ cell growth in a concentration range that closely paralleled that required for inhibition of p21ras membrane association. Treatment of nude mice bearing subcutaneous (s.c.) EJ tumors with lovastatin (50 mg/kg) significantly inhibited the abilities of these tumors to grow as early as four days and, by day 12, the lovastatin treated group of animals had tumors with an average size that was 3-fold smaller than those in the saline treated group. Western blotting studies showed that lovastatin (50 mg/kg) was also able to inhibit p21ras membrane association in EJ tumors implanted s.c. in nude mice. These results demonstrate that lovastatin, an inhibitor of cholesterol biosynthesis, inhibited in vivo tumor growth of H-ras oncogene transformed cells. The results also suggest that inhibition of p21ras membrane association, an essential step in ras oncogene neoplastic transformation, is one mechanism by which lovastatin may express its antitumor activity.